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(57) [®&] 

CW?*#S1 7Vyy7f7r?^'-2. Ocm- 1 
/%J^<^|oK93MEi&*1 5 c N/d t e x£JLh, 5 
7yA*yF7'n-F-y7'7T?^i. 5cm- 1 / 
%£iTX'fo&3\iM*)Wiimtf5 OOcN/dtexH 




0.02 0 04 

Strain 



0.06 
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[|f*ifl ] 7?>y7h7r?5'-i ! -2. 5cm 1 
/%M±.X*3\^ 1 5 c N/d t e xj^±. 31 

-5 51 "9 Wtt** 1 500cN/dte xJ£LL"C* 4 £ i: £ 

[|f*II2] tB*7-7>-^7h7T^^-^-5. 5 c 
m- 1 / G P a JJLhTft 4 i fc *«ttfc -T 4 If 1 IBIS 
U x^ u y$f« 0 

1. 5cm-i/%jaTT*4ifc*Wati-ftll*^l 10 

t mnmmx u x^ ^ ymm. 

m- 1 / G P a JjLkTfc 4 Z t frftg i: iT 4 If *If 1 IB» 
"t\ 1 2 0 0#tO7-7y^yHy7 . 5cm 

ux^-i^ysist. 

[It*il6] — SS»t-5-ifc»<?5lB*«S8*efc:tsif^ 

1 2 0 ogto??^^ h'7'n- H-y/«tft 20 
** 2 . 0 c m- 1 lilTT"<£> SiJ: £#Mi: -tin 1 15 

[M^fi»IM 
[00 0 1 ] 

^B&W • B&S&ft ■ H?fI^S^#«££ffla a B &i:^|4 
y\ Iiffln-7^t"^lo-7ia, ^7 

^>K7--77^^afiwi H a II , mm ■ Bast*? 

h * if <OffiM B a B £ 6 £J±flS¥ 7 ^ - ■ Wfc;t 30 

+vymmzmt%« 

[00 02] 

{ffi$kcr>%ffls ] fcSM&K 'J xf-U ytmtcn 
fcf, #&Bg6 0-4792 2#&«tBH^S*l* r t 

"y/Hfr*ffi" fci Dfl£*fc:$r^l«ME ■ ffi9M£**ttt 40 
##£>ti4 ; i:*i*afe^T^ 0 . JSE£&#Lt/£<f!ffl$ 
ixT v ^4 . Z ti h oBiSSfltt? 'Jxfi/ y«6*t(i©?fiS ■ 

if (nxmmifwm^Mmthxm^ -> tz . 

lcffiMJSa#*»*>SfflJftfcttffl Lft*£ . #»fcffiv ^J± 
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ft: . .1 o £ d SrffiS £ IRftT * 4 Sauea*-? . JEE7J ^HS 
fntii*4 «it £f#o*° 'J x^ ]✓ y Wffi&wmftiptM < 

[000 3] ^*&ffi6 4-8 7 3 2&#tM^^^4^ 
r fc < s Sfi^iHF-fi 6 0 77 CLLOjHHiHf U x 

i-uyzmfMzL, wfovp& "yivm&m" ^ 

$ixTU4 . L^L^'^o «fc 3 

T«5fi« • sWtt*^Uxi^y«£S^-r£i^\ 

[0004] ift. i-CfcTfrJRSfi-Cv^jSlB**-?^ 

^^t^l^KOaftKWS* 1 OcN/dtexfC* 
0. *3MHcOj:a*l 5 cN/dt e xlrax5«^lS 
SWJ&KUxf-i^>1BltiaBi ■ IKa5S*LTi^v^<03WH 

[0005] 

xnzcoxvmwcomM. tm* ^-w^mmmtam 
[0006] z<7)mmz^\\x?m%t>i±. \xr<DZ.r> 

^4**1 o 07ji»t tm^fSSi^HbtiV^imiA 

[0007] ft^FAtf 1 0 07f^®^4Sa7>^*O*.° 

ftfttM5zfi<^y;U'S*i:V-i3¥^ i; £ f f )4o £<7)^. ® 
SHWiffStfaifcfinriBi:*** 1 , feS^ LT#^ix 

t)K WMb LT , «TB L < fjaj-T 4 J; o if 3 LT 
fcJH*^* - k * i m*^v^Pi1i3gOi^^^t-4ft 
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*> , z commtmmtew& m-ttzt^ immmz?\ # 

&Jfc*4MtJ*M RUB*** o fc . £ cDH^ffil 
(4. ^*<fcfc£E«Wtt^)|6F±Slfl«W-4»H^)--ofc 

[0008] xmmmcommb9\-m^.^zx^xm^ 

tlh^iBti^COmmz^^Xm^ . Te r m o n 

i a ^it^mLzm^xmmzimmijfaizmm ttz 

^SUdMacromolecules 1 8 , 2 2 

4 6 (1 9 8 5)) . mt>comm£mz£tLi$. ft 10 
iwitrt»ti4iG*^3W»gis*ift . flut+^t 4jc 

^Srffl^TilOS-tS £ (Journal o 

f Materials Science, 2 9 , 

5 1 0(1 994)). ^V^SVKIH^K^iiljfia 

II) *»t»j£$:h.£:fl1I^£#<£fcl;:J:9^$ft& 20 
*S(E. B. Wilson, J. C. Dec 
ius, P.C. Cross #M o 1 e c u 1 a r 
Vibrations, Dover Public 
ations (1980)). Z (WMk^WMfyZcWL 

BJitUMili'Wool 6**iffi)l£-5-£fc.fc 3 

COX'fo &(Macromolecules, 1_ 

6_, 1907 ( 1 983 ) ) . xmmfk%t'<7>ffim 

tt-ifttf&t&k* Sri.*: bZlzWmqxcT) 

asffifci DRHSflSJEfitflWriCfcfcS:*. Z<7)3£ 30 

mzmmizmmfrmzbz , zemmby^y^yv 

[0009] #$twte. zcoxo %imcommm*?7 
jvm&ni: o ttrnx-imz z t **M£t* o tzsxm 40 

ttWStU .&"33lo3I93iLg**l 5cN/dtexiil 
±s Xt^loKOSMEfctfS 00cN/dte xJSLhT 

w-r £ mm*? y xir v ywm&'&h z t tzmj Ltz t, 

[0010] 

1. 7-?yy7l7r?^-* 5 -2. 5cm- 1 /%Jil± 50 
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t^l-sSnOSftRtfl 5cN/dte x£Lh, 3lo5i93¥ 
<H»5 0 0c N/d t e xJSLLtr** £ fc 

-& &3i!JS*° v^isym&<, 

2. lEA77yy7b7r^^ s -5. 5cm"'/G 
P aELLTfc* i fc £ WSfc-t* 1 IBKWSSM&KU x 

3. 7vyA>K7n- K— yyyr??— if\ . 5 c 
m- 1 /%mTT* S^k £f#ttk -f « 1 EttOflHM&K 

4. ^7Vyy7h7r^^-* s -5. 5cm-i/G 
P a JjLhTft 4 fBiKOStfiiS* 0 U x 

5. — ^**-§-ifea«oiEfiWft8ipBfc:*iV^, 12 
0 0»57yAy . 5 c m- 1 PXFX" 

6. — ^**-§-ife»«DlB*Wft8ipefc:*JC^, 12 
0 OS^co^wav i'7n- F— y-^o^t.^'2 . 0 

c m- 1 mrvh hzb zmmb-tz 1 lEifcossafl&K y 

[0011] *mHt«4Wt*»4fc«)tc«. ^Pf§« 

mb xt,z & tkm^ 6 aoint^ftt; 

MMrf L t&#=Hkfi s 6 0 , 0 0 0 — 6 0 0, 0 0 0t$> 
0 . M*^%^»k 3R^%^*<0ifc (Mw/M n ) 

[0012] BB^*»Hgfcfli4iWt««jafcSfcoT 
« . SS^" U 7 -f y v-<7)MM^F%^M*i 6 0 , 
0 0 0 — 6 00, 0 0 0T*4 <! i: ^'fiST * "9 , SJI 
¥%*?»i:3ft¥%^a^±t ( Mw/M n ) #4 - 5 

>r y# y 6 o , 000—30 

0 , 0 0 0 Tfo h Z b tmmX'h 0 . MM&*3#=Hk b 
9W*3ft=?m(Oit (Mw/Mn) **4. 0MTil^l.i 
t *«ST"* 4 . S 6 tdff i L < 14 . flCRit l" 7 -f 
y v-<7)S*¥%^»* s 60, 000 — 200, 00 
0 X'fo h Z b fimWTfo *) , liWfi k jRT^ 
=Fm><Dht (Mw/Mn) **3 . O^Tfc^i.ii:* 1 ®* 

[00 13] #fMHfcft(t*:^7*Vstfyv-i:l±, 

fcL. 'J?ML<7Mco^y~?—bLXli.a-j-]/7 4 

-?x&m<?>imi& h gft£^r§ •£* i t }4*««^m 
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ikk&>9. iWiLll o^O. ^ff2963 1 9 
9td»^$fi&J; a^. sKUxf-uy 

S:ffij$ § <r k tf^lffi k & s . t^tmxf^y 

li, 5TO±^K*^*^-S*$tfO^SI^*l , 0 
0 0 M&fc "9 0 , 01-3 «ETTC* SIWKL 
l\ iO#4L<(±UaSl. OOOffl&TtDO. 01- 10 
HIT'S) 0. S^Wfi L<iiO. 05—1. OflST'S) 
& . Z O J: a U x-f-p y *r V If , «rfF 2 

9 6 3 1 9 9tB!*S*L&J: ^^n-feyM^Srffl 

uti^fiitwirr**^ -e*u=J: orbs 3*1, 
[0014] MM#v**i'y<nmM??-*&=pm&6 

0,0 00 *?Sk fflBUKKSnxt L^v * 

t£h. X. IP4^ U xf u y ollf^f 6 0 
0,0 00 Srffii. & i a =Srft3H L **' 'J Xf-^>"Clijff 20 
■MSN* i*B«>T it < =Sr 0 . jgitfigMJaX^'^T Ml k 

it* 1 4. 5 lil± k 3r -§> k (3) t HTOfiO* ijv- 

LT Li a Z 1 1 , 4^F*4}-*3& I JtE< *4 i k fcJ: oT 

[0015] §L«t£rhr-|> «r k J: 0 JJE 30 

wl^-SWJxfi/y^t, itSMEsKUxf-uyHttt 

-f y £ff L ft LWKWHk L >¥r jK^r fcTSEMWtaBf 

ait. Bfj&z>aurc5i*JK*. i<^*4Hi#ffitrtT 

JS k oit# l o o JSLtC^T* i k *WC* S.ffiL 
<fil5 0Jil±, 5fefc:»4l,<«2 0 0JSLfc-C**. 

[0016] gis«ssawe*jaTt=^t«**ffi-c* 

S, *«i^»l±*^±^-^ik^ilv^iL^. £OB*S 
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-g>£>^T1i*i\ 

[0017] M^yxf-pyEWftKO*fciBirafc:« 

m$ti2>mm±. is H H B ^iikBf«mrfcD. is B H B ffirt^ 
nm&ftm&gni. mmmm&mzfto zb~cM$tt 

[0018] USP4228118, i^f8- 5 0 4 
8 9 1 ^&«L KMT 5-18690 8#&«, 

immzmmt^K ti>s oxsihxmw 
[ o o 1 9 ] m-h. is-t L<mmmco^ a -^m&mx 

•9 4 0 °cm± 7 0 X^fcJWEV «KflfW, § fcjff ± L < 

{±5 o°cm±6 o«0UKp«£v^!«R«fr--aa<osff 

l±. ISa*^IS B B B ^t5c?aSJ; 00^ L<(^2 0'Clil±a 
i viaK, § 6 ^04 L < li 3 0 °CliLh«v ^ajTCSEff* 

[0020] fSi«^is B H B ^tsc?ajKJiiTo?aj^T— s@ 

«^IS B s B ^a«lilT«^T-»^ff a £ k k fcJ: 
ft8MEiaT"XSE» *■ ff -5 T i ^ 3&*ftfc: . its A i #c«i@f* 
4„ o4 0 „ ®^#^«tfe B B B ^(3cO^iH^I§^0 

[002 1 ] J3lTtc*fMgt*ift4^fttefcBW-&8IS 
[0022] • *«BBtetJtt&3Mt, 5* 

SCt4*2 0 0 mm (^-v 7^fll§ ) . 10 0 

N/dtex) , &M?MMi;m<7)m±mi$:5-z-&m 

mXVWWim (c N/dtex) itHttT*«>fc. * 
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[00 23] (lifMMw, ftTl&imiM n 
feil/Mw/Mn) UTOTlMw, SPFi&iHP* 
MnfciV'Mw/Mnil ^ ■ 5 -X— >- h > ■ ? 
n?f^77^- (GPC) (CfcoTMjeLfc. GPC 
iltttll WaterslGPC 150C AL 
C/GPC^, *7AtU(iSHODEXlGP 
C UT802. 5£— #UT8 0 6M£2:fcffllvTaiJ 

^AiSaS- 14 5 5 CL!t„ iSftiftKM: 1 . 0 m g/m 1 

S. 

[0024] =JV7 -f y^»j7-«M 

OM5&4. 13C-NMR (125MHz) ^fflV^T^ 
S£il-g> „ 7>-^';P (Randall) COTjffi ( R e 
v. Macromol. Chem. Phys. , C29 
(2&3) , P. 285-297) <F>W8&tlX\^%>Ji 

[0025] (mmmm&fflfe) *mm&&v&mtt} 

V-OIFPIj fcfflwcfrofc. »f «4:£#ch LT 1 
0 0 -r--^+ 1 0 -r--^ t =Sr& «t o t^Mift 5 1 ^4 

JfiLT . MSA (fit&ftlSBEit) * ; 2 0mmt«J;3 

ILT5mmiIttl. 5 #§£1^4. 2 0mra« 

0 t^cv^j; 3 tcttfifctftMS-fu ^tf>6 0°CO& 
flE, 1 1 OHz0>ffltBW=TRSK iHS^Sr^T^ 

h^mmzmmLtz. ^mmx-i±- isomiso 
■c<3fia-«HT*& i °c/7><7)#?jajaj£^i3^T 1 1 o h 

z ojWitigRTWftKittJt £ ffivSf JJ i 0 #tf>fc . MS fcti 
wmffW^MS- 5 g f fcR£U ttKEftqft£2:iYK 
fctCag*il!iiWS*t. 5^ 

[0026] ( n±mm.Mmt m&mMcoit ( k 5 7 h 
Jt) ) 

7 Mfc ( ¥ ) i4. JaTf5#C-¥i £>*i& 

h 5 7 bit ( v ) =»*aa«E ( v s ) /ttEfjaaus 

(V) 

[0027] ( ^^yiiSU^^ hiv 
14, Tie^SrCMSSrfT-?*:, 5vyfflS^I 
S) {il^-^g-a^^Xr-Al OOOSrfflV^TifflSL 

m) tfflw M^tllB^'ffft*^ i o izwm 

yh) &*BU (i5 0mm»l 0mm) «JW 
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b ) "CihftT 2 HIHELLftilUi. -etf^-f ? n*- 

<7)MSi4S tatic Mode t;TMSiEH8 5 0c 
10 m-i^l 350cm-H;oi^lt;t/W;D^ 

1 c m-^XfteLXT-fZWMLtz. Mffilzm 

1 1 2 8cm-iC0yN'yh'SraifflL3t„ A>-r-**[M5 
SUtfll ( Ay F*'[>£4M>£: r -OWD&ag 

$A~f~& C\tX\ 5 4<*-7"7^7hT§^;h a*7b&> 

l^SW^t 2-o<7)^ , '>xMl:<7)br— tamtf 

20 #5r fc § *7l9JtMv ^Ti4vs> h'fiK^ t- ?/n7r 

'Wis, <x>) tL46-^« e— ^co7*n— Y—yy 

(Broadening =S|iIC0fi£^' 0 ) tCOV^T t>5^ 
2 S fi' t^S * IS^V b' CO + ^ i: t fc § O 2 

^-^ybO¥73« (SPfiM) T'^L^o 5^2 

(tPpfiH, SD) tgi^SLit. ^'yb'»W4S< 

wmm ( s»* i ^SMis-a*: t & ^®was^^ 
i izmmi^t. mwttzixfemLtzMmimz-^t 

fca»fcSU7n>y h L^77^fiL^i:l^ 
MS (S**19^ftS-frfci:S«SD<03Efl:) 
7yA'yK7*n- F— y/7r;^- (BF) i;?g«t 

( rf ) (±y^Hfij&fiar*s»*-§-i.fcfc smttrMr 

1 G P a h fz K) 0)B.foElM08Mk ) T"5£jS L . M^ai 

e«jttetov^i4, ««tc3. 5%<7)s^^^it7te 

40 f**^ 3 0 fcH&CDX^:? N/t^t 1 2 3 0W<k<nx^7 h 

y^y^y^isyhM. (sa) i: /n-K- y^'co^-fb 

(SC) £$tt>£. 

[0028]<x>=!xf (x) dx/i f (x) d 

x 

f (x) =f i (x-a) +f 2 (x-b) 
£ £ T f i (4^ xMiSt^S-r . 

[0029] SD= [ J (x-<x>) 2 f (x) dx 

/If (X) dx] 0-5 

50 iiTf 1 •C^ltL.>t^XR»<?>^Jfi , C**. 
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[00 30] 

[oo3i] mtm i ) Jt ii5, oo 

o, mm^^mtm^^mcottfj^ . 3.5 m 
a±<7)mmz^&M%vftmM&mm 1 , 0 0 0 m& 
tz*)o. 4\mr:-fohimmm.Kv^v>z4>o . 8m 

m, 30 H£>A>3:£iM:PA^ 2 9 0°CTWLttai* 
0. 5g/mi nO^TflLttJL^o flPLffi3:fT.fc*» 
Site. 1 5 cmO&?SEIi]£»9-e<7>^2 0°C. 0. 5 
m/s<9:?X>'f--C?frSJ3*u 3 0 0m/mi nCOiSJK 10 

td\ 2 5°CT"2. 8f§O®#Srfi 1 -5^ 0 § 1 1 1 5 °C 

[0032] ( Mtkffl 2 ) mmm 1 i 2 5*c 

[0 0 3 3] <3S*W3) ll£Bcoffi#fflK£4 0°Cfc 

L^jswii, mmm 1 fc H«<G*frTE#*£f&s l 20 

[00 34] (HSSM4 ) 1 ©g<«frf5Jg£ 1 0°Cfc 
[0 0 3 5] (S«M5)liWfll52, 0 0 

m±o#t* * s * $ co^wtt^iJaf i , o o o ii£> 

tOO. 4{ET"<ft§ l «^«*.°yx^>-£r N «S0. 9m 
m, 30H cr>m%i p £.300 °CT#?Lttai* 0 . 3 
g /m i n commTW L ft L tzWUmffiM 1 £ HBCz 30 
LT3ffiff*£#fc. »4>iutWt<^IWt*^l t^t 

[0 0 3 6] <Jfc«Wl) l&B(Dffflfflm&9 0'Ct 

[0037] (jtKM2) iaa^aE#aK*9oic, 

mmmi tmm^^xmw^imLtz. nhti 
izxmems&m 2 t^Lfc . 

[00 38] ( JtKM3 ) SM 3 P%iH 1 JI 1 2 3,00 40 
0. MJFF%^J^»^#¥*tf>ib&*2. 5. 5fl 

iii±OM* £ w-r i £ s co#*Hfti&*iJaj 1 , o o o m$> 

fc9 1 2fflrc*4S»J|&KUxf-^>'tfflW^£W.J4St 

fc . f# £>*ifc«lt«OHrt*S* 2 fc* L fc . 
[00 39] (Jt«M4 ) SM^^M 121, 50 

JBLhOHaf £ ^f-f § 5 § OftttftPftS 1 , 0 0 0 II* 
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fcDO. 4fflT"S)l.a^^ l Jx-?-^>'Sr^0. 8m 
nu 3 0 H 4 Hi* P£j&» £> 2 7 0 *CT#TUtm* 

0 . 5 g/m i ntfJjSLBtCff Lffi LfcJ^f-teMftM 1 fc 
BWfc5KSEff**ffj«L)t. 9 0°CT' 

2. 8teFtf>8Ett£fr?&. 5 6tC 1 1 5°CiTDD 
SRL 3. 8f8«E#£fTVV EW*£#fc. »6*ufc« 

[0040] ( JtUS^J 5 ) tiMM 4 -cit^fc*^ * 
4 0°CT'2. &\%<7MW*ft~?tz„ 3£>£-e<75»l 

1 5XJ4trjtf»L4. OffiKOjffifffcfxV*, ®ffi*Srf# 

[004 1 ] (JtKM6 ) t&*J*K£ 8 0 m/m i nfc 

fc. |£*^ft&£8 0°C-C'2. 8fl5<753Sff£fr-Dfc. $ 
£>fc^Of£l 1 5 0 C^TUD»L4. OfSoEft^fi 1 ^ 

®#*£#fc . ft ^tifzmm^m^m 2 Lfc . 

[0042] (JfcKW7> 1 23, 00 

0. fi*¥%S*^fc»¥%Smfc9ifc#6. 0, 51 
ELfctf)** £ ^rt" 4 * $ CO^HS^! jWS* 1 , 0 0 0« 
fcOOffl^&SftffiKstfyxf-V- 0. 8mm, 3 
0 H*»6$: 2 9 5°CT\ #TLD±mM0 . 
5g/min com&Tffl L ffi Lfc J^KiUffiM 1 fc R« 
t=5K©**^«Lfc. S5KS<***s 9 0°CT'2. 8 
flS<03©*Sff-5fe. 2^fcf«ftl 1 5°CiT"Jn^L 

3. 7fg<7)ffi#£fi : ^ »6futWI^) 

[0043] (Jt«M8 ) llfWI 52,00 
0 . HTWli: tfWiW2 . 3. 5M 

®±<09&i*1?t&&Z<otoim&9&i i , ooo» 

tDO. 6MX-hi>n^m^ ] Jzr.-f-uy^4>0 . 8m 
m, 3 OHj&»ias5:5t&jfen&a»S> 2 5 5°CT\ #?Lttffi 
* 0 . 5 g /m i n L ffi LfzWHtMMM 1 

fc ^«fc*sa»s* tf^jSLfe . imww , 4 o °c-e 
2. sfgcoffiff^tfofco % ^z^oy&i o orarin 

[0044] (JtKM9 ) llf%^l8 20,00 

not tfzfiK mmmmimKmwxfy-izwLfc-tz 

[004 5] (JtKM 1 0 ) ^ --7SK 6 0<7)S!IS 

[0046] amm 1 1 ) i^ioo wmis. 

MSr*3^-r. 
[0047] 
[*1 ] 
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*ifc*J2 






mmm* 




E/mol 


115. TOO 


115,000 


115.000 


115.000 


152.00O 






2.3 


2.3 


23 


2.3 


2.4 






0.4 


0.4 


0.4 


0.4 


0.8 




1 pOOtHB 












g/nin 


0.5 


0.5 


0.5 


0.5 


0.3 




m/min 


300 


300 


300 


300 


200 


K77 hit 


- 


225 


225 


225 


225 


316 




IS 


63 


63 


63 


63 


67 


iiaa#»E 




5 


10 


15 


10 


20 


1 


- 


2.8 


2.8 


2.8 


2.8 


2.4 






115 


115 


115 


115 


115 




- 


5.0 


5.0 


5.0 


5.0 


4.8 








125 








■0 fn i~f tii 1*1 






1.2 












1 ji n 
i 4.U 


ID.B 


14.0 


14.0 


11.5 




Dtex 


36 


30 


36 


36 


65 


cN/dtex 


18.2 


19.1 


17.9 


18.7 


18.9 




cN/dtex 
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concentrated defects causing the stress 
concentration in contrast with the advantage of 
high strength and high elastic modulus and to 
provide a high-strength polyethylene fiber having 
decreased number of lattice defects and molecular 
terminals causing the concentration of defects, 
reducing the size of a defect structure to 
molecular order and having a homogeneous structure 
containing the structure finely dispersed over the 
whole fiber structure to improve the mechanical 
properties . 

SOLUTION: The high-strength polyethylene fiber 
has a Raman shift factor of >-2.0 cm-1/%, a 
tensile strength of >15 cN/dtex, a Raman band 
broadening factor of <1 . 5 cm-1/% and a tensile 
modulus of >500 cN/dtex. 
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